Background: To improve the utilization of maternal and newborn health (MNH) care and to improve the quality of care, the World Health Organization (WHO) has strongly recommended men's involvement in pregnancy, childbirth, and after birth. In this article, we examine women's preferences for men's involvement in MNH care in rural Bangladesh and how this compares to husbands' reported involvement by women. Methods: A cross-sectional household survey of 1367 women was administered in 2018 in the district of Brahmanbaria. Outcomes of interest included supporting self-care during pregnancy, participation in birth planning, presence during antenatal care, childbirth, and postnatal care, and participation in newborn care. Binary and multiple logistic regressions were done to understand the associations between the outcomes of interest and background characteristics. Results: Although women preferred a high level of involvement of their husbands in MNH care, husbands' reported involvement varied across different categories of involvement. However, women's preferences were closely associated with husbands' reported involvement. Around three-quarters of the women reported having been the primary decision makers or reported that they made the decisions jointly with their husbands. The likelihood of women reporting their husbands were actively involved in MNH care was 2.89 times higher when the women preferred their husbands to be involved in 3-4 aspects of MNH care. The likelihood increased to 3.65 times when the women preferred their husbands to be involved in 5-6 aspects. Similarly, the likelihood of husbands' reported active involvement was 1.43 times higher when they jointly participated in 1-2 categories of decisionmaking. The likelihood increased to 2.02 times when they jointly participated in all three categories.
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Conclusion: The findings of our study suggest that women in rural Bangladesh do indeed desire to have their husbands involved in their care during pregnancy, birth and following birth. Moreover, their preferences were closely associated with husbands' reported involvement in MNH care; that is to say, when women wanted their husbands to be involved, they were more likely to do so. Programmes and initiatives should acknowledge this, recognizing the many ways in which men are already involved and further allow women's preferences to be realized by creating an enabling environment at home and in health facilities for husbands to participate in MNH care.
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Background
The International Conference on Population and Development (ICPD), held in Cairo in 1994, represented a critical turning point in the global discourses around sexual and reproductive health [1, 2] . Among the paradigm shifts consolidated during the conference and in its programme of action was a nascent emphasis on the importance of engaging men along with women in reproductive, maternal, newborn and child health (RMNCH) [3] . In response, an increasing number of initiatives began to target and involve men in RMNCH programming globally [4] [5] [6] [7] [8] . In 2015, the World Health Organization (WHO) reviewed the existing evidence and issued a strong recommendation in favour of promoting men's involvement for improving the care of women during pregnancy, childbirth and following birth, and for increasing the utilisation of skilled health services. As a result, the role of men has gained a renewed focus and prominence in maternal and newborn health (MNH)specific policies and programming globally [5, 9] .
Women residing in rural Bangladesh, as well as South Asia more generally, are often portrayed as living under a system of classic patriarchy, much of which plays out within the household [10] [11] [12] . Within this representation, women's preferences within the household hold minimal importance, with men serving as primary decision-makers and household gatekeepers, in many ways determining women's movement, conditions and access to resources, including during the perinatal period [13] [14] [15] [16] [17] [18] . This has been suggested as a potential contributor to poor care of pregnant women, with pregnancy and childbirth being considered primarily as women's issues, further inhibiting women in discussing their reproductive health needs and availing MNH services [18] [19] [20] [21] [22] [23] . Low use of key MNH services is often cited as a manifestation of this situation, as only 37% of pregnant women attend at least four antenatal care (ANC) contacts and just half of births occur in health facilities [24] .
Enthusiasm in favour of social projects aiming to influence gender dynamics concerning MNH care is high in Bangladesh as a potential strategy for improving the care of pregnant women and newborns, which is reflected in national policies and programming [25] [26] [27] . Indeed, some studies have suggested that effectively engaging men may be a promising strategy for increasing use of skilled services in the context of rural Bangladesh [9, 20] . However, caution is required, as some studies from South Asia have found that promoting men's involvement in maternal health can lead to unintended negative consequences, potentially compromising women's decision-making and reinforcing unbalanced gender power dynamics. Moreover, programmes may risk undermining the preferences and agency of women by promoting involvement of men which is not desired [15, 28] .
It is therefore critical to gain a greater understanding of women's preferences, as well as the reported involvement of men in MNH in rural Bangladesh in order to avoid negative consequences in the midst of enthusiasm pushing interventions promoting the involvement of men in MNH forward. In this article, we examine the preferences of women from rural Bangladesh related to the involvement of their husbands in MNH care and how this plays out within households. From here on, we privilege the term "husband" rather than "men" in order to reflect the local context. In rural Bangladesh male partners continue to be exclusively husbands and using the term male partner rather than husband has a socially negative connotation. We begin by presenting how women would like their husbands to be involved in their care during pregnancy, birth and following birth. We then explore how these preferences compare to the husbands' reported involvement in care. Finally, we look at how decision-making related to MNH is occurring and how this influences the involvement of men.
Methods

Study design and settings
A cross-sectional survey was conducted in the households of three sub-districts of Brahmanbaria district in Bangladesh in 2018. Brahmanbaria district is located in the central-east region, which is 102 km away from Dhaka, the capital of Bangladesh. The three sub-districts which were selected in this study were Bijoynagar, Kasba and Sarail; each with an approximate population of 300, 000 [29] . Population, administrative structure and health systems details of the three sub-districts are summarised in additional table 1.
Study population, sample size and sampling
Women who had given birth in the 12 months preceding the survey and who were permanent residents of the study sub-districts were considered to be eligible and were identified through stratified cluster sampling. The three sub-districts were considered as the strata, and the villages, with an approximate population of 1000, were regarded as the clusters [30, 31] . Probability proportional to size (PPS) sampling was adopted to select 20 villages/ clusters from each sub-district (strata) [31] [32] [33] . A sketch map was drawn for the selected villages indicating village boundaries, household locations, and important landmarks. Then all households were enumerated and listed, following which all women who had a birth in the past 12 months were identified within each household using a screening form. All eligible women from the selected villages/clusters were invited to participate in the survey. A total of 1367 women were successfully interviewed using an interviewer-administered structured questionnaire. The non-response rate was less than 1%. This was achieved by making up to three consecutive visits to households at different times and on different days of the week when women were not available at the first and second attempts. In addition, the data collectors were locally recruited, which facilitated their access to the communities and their ability to build rapport with the respondents.
Data collection
Data were collected between March and May of 2018. All eligible women were approached for an interview by trained interviewers (20 females and 13 male) who administered the structured questionnaire. Women were interviewed in their households alone, without the presence of their husbands or other family members.
The questionnaire included a number of questions regarding knowledge, preference and practices of women, their husbands and families around MNH including husband involvement. The data collection tools were pretested in the non-selected clusters/villages of the subdistricts, and then the tools were revised based on the pre-test findings.
Data collectors were recruited locally so that they would be familiar with the local language, culture, and norms. They received 3 days of extensive training by master trainers of icddr,b (formerly known as the International Centre of Diarrhoeal Disease Research, Bangladesh), followed by 4 days of field practice. Furthermore, bi-weekly refresher training was conducted during the data collection. Socio-demographic characteristics, e.g., age, educational attainment, and parity, were transformed into categorical variables. Due to small numbers, all other religions except 'Muslim' were grouped into one category and coded as 'other'. We used the standard steps of principal component analysis to generate the socioeconomic index of households that were interviewed, based on which the wealth quintile was generated [34, 35] . Household-level variables such as household possessions; materials used for the construction of floor, wall, and roof; drinking water source; toilet facilities; and ownership of land and domestic animals were used to generate this index.
Data management and analysis
Husbands' involvement in care during pregnancy, childbirth, and following birth were considered as the main outcomes of interest in this paper. The following indicators, as reported by women, were used to denote husbands' involvement:
I. Supporting women in self-care during pregnancy:
Husbands were very supportive or somewhat supportive in assisting their wives in taking care of themselves during pregnancy. II. Participation in birth preparedness and complication readiness (BPCR): Women discussed about BPCR with their husbands during most recent pregnancy III. Being present during ANC contact: Husbands travelled with their wives when they sought ANC or they were present with their wives during an ANC contact. IV. Being present during delivery: Husbands travelled with their wives for childbirth or they were present with their wives during childbirth. V. Being present during postnatal care (PNC) visit:
Husbands travelled with their wives when they sought PNC or they were present with their wives during PNC contact. VI. Participation in newborn care: Husbands provided sufficient support to their wives to take care of the newborn
The above mentioned six indicators were given a score of 1 (yes) or 0 (no), and a composite score of 0-6 was created. Then the composite scores were categorised as non-active involvement (0-3 aspects) and active involvement (4-6 aspects). The composite scores were also categorized as 1-2, 3-4, 5-6 to understand the minute changes. Similar indicators were used to assess the preferences of the women regarding their husbands' involvement. Frequency with confidence intervals for the above mentioned six indicators for women's preferences and husbands' reported involvement are presented in additional table 2. Three components of MNH-related decision-making were categorised as joint decision making (women and husband jointly), women only and husband only and prevalence was explored. Then, the decision making indicator was re-categorized as joint decision making (women and husband jointly) and not joint decision making (women only and husband only) for further exploration.
Chi-square tests were initially used to explore whether there was an association between explanatory variables (women's preferences, husbands' participation in decision-making, background characteristics, etc.) and outcomes of interest (husband's involvement during pregnancy, labour, and childbirth). Then measures of association between different explanatory variables were tested through binary logistic regression. The effect of covariates and known confounders were adjusted by multiple logistic regression models for the following factors: age, education, religion, parity, husband's living status, women's involvement in income generating activities, wealth quintile, joint decision-making and women's preferences [36] [37] [38] [39] . All odds ratios (ORs) and adjusted odds ratios (AORs) were reported with 95% confidence intervals (CI). An association (OR or AOR) was considered significant if both the lower and the upper limit of the CI were more or less than one.
Findings Table 1 represents the background characteristics of the women who had a history of childbirth in the past 12month preceding the survey. Around half of the women were under 25 years of age, whereas only 8% of the respondents were over 34 years of age. Sixty-two percent women had 6 or more years of schooling. Around 40% of women had completed primary schooling. Nearly all of the respondents were Muslim (97%). Around 70% of the respondents were multiparous. Just over half of the respondents reported that their husbands lived with them whereas the other half reported that their husbands lived in another place within the country or lived abroad. A negligible proportion of the women (less than 5%) had been involved in any kind of income-generating activities in the previous 12 months of the survey period. Figure 1 illustrates women's preferences regarding the six aspects of their husbands' involvement during pregnancy, childbirth and after birth and husbands' reported involvement by the women. The first column shows the preference of women (i.e. whether or not she reports that she wanted her husband to be involved in that aspect of MNH care). The stacked bars in the second column presents husbands' reported involvement, differentiating between involvement when the women reported desiring the particular category of involvement and when the women did not. Nearly all women reported that they wanted their husbands to support them during pregnancy and nearly all women reported that their husbands were very supportive or somewhat supportive in taking care of the women during pregnancy. However, difference between the proportion of women's preference and involvement of husband is statistically significant (P-value 0.004). While more than 90% of women wanted their husbands' involvement in BPCR, only 69% of husbands were reported to have participated in BPCR (P-value 0.000). Similarly, around 83% of women would have liked for their husbands to be present during an ANC visit, yet only one-third reported that their husband was present during any ANC contact. Most (85%) women reported that they would have liked their husband to be present during childbirth, but only half were present (P-value 0.000). Although 78% of women desired their husbands' presence during PNC, only 6% of husbands accompanied their wives during this contact (P-value 0.000). The preference of women in favour of husbands' involvement in newborn care was near-universal (96%), and around 88% husbands actively participated in newborn care practices (Pvalue 0.000). Altogether most women (88%) desired their husbands' involvement in 4-6 aspects on MNH care, less than half of the husbands exhibited such engagement in the composite score. Moreover, there was significant difference between the proportion of women's preference and the proportion husbands' involvement in 4-6 aspects of MNH care (P-value 0.000). Across all aspects, a negligible proportion of husbands were involved in MNH care when it was not desired by their wives. Figure 2 presents the types of physical or emotional support husbands provided to their wives for self-care during pregnancy as reported by women. Almost all of the women reported that their husbands supported them to eat well. Around 95% reported their husband's support in reducing workload, taking proper rest, and accessing health services. Figure 3 summarizes the reasons for husbands being physically absent during childbirth as reported by women. Out of the husbands who were not present during childbirth (n = 917), around 40% of them were busy with their work, and 30% did not consider their presence to be important. Around one-fourth were absent as they lived in other places (within the country or abroad). A further 9% could not be present as the health facility or the birth attendant did not permit them to be present during childbirth. Only 3% of women reported that they did not want their husbands' to be present during the childbirth. Figure 4 illustrates husbands' roles and participation in decision-making related to MNH care-seeking as reported by the women. Two-thirds of women reported taking joint decisions with their husbands (about their care), but around 20% of women reported that their husbands took decisions on their own. Although joint decision-making regarding newborn health was slightly lower (48%), a similar proportion of men (17%) took decisions regarding newborn health on their own. Around 37% of women took joint decisions with their husbands regarding whether the women could go outside home alone for MNH care. Around 29% of the husbands took this decision on their own. Table 2 presents the relationship between husbands' active involvement (four or more out of six aspects) with women's preferences regarding husbands' involvement and the husband's roles in decision-making for MNH case-seeking practices controlling for the effect of other background characteristics. Women's preferences (4-6 aspects) were strongly associated with husbands' active involvement (AOR 2.94, p = 0.00). Similarly, if the husbands were jointly participating with their wives in decision-making for any of the three categories of MNH care seeking practices, the likelihood of their involvement in MNH care during their wives' pregnancy, childbirth and after birth increases twofold (AOR 1.75, p = 0.00), compared to sole decisionmaking by the woman or sole decision-making by the man. Husbands who lived with their wives were also more likely to be involved in MNH care (AOR 5.07, p = 0.00). Figure 5 demonstrates the relationship between women's preferences for their husbands' involvement in MNH care and husbands' reported involvement in MNH care. It also presents the relationship between joint decision-making for MNH care-seeking and husbands' reported involvement in MNH care. The likelihood of women reporting their husbands were involved in 3-4 aspects of MNH care was 2.89 times higher when the women preferred their husbands to be involved in 3-4 aspects of MNH care. The likelihood increased to 3.65 times when the women preferred their husbands to be involved in 5-6 aspects. Similarly, the likelihood of husbands' reported involvement in 3-6 aspects of MNH care was 1.43 times higher when they jointly participate in 1-2 categories of decision-making. The likelihood increased to 2.02 times when they jointly participate in all three categories.
Discussion
WHO recommends involving men in MNH care and numerous initiatives have been implemented to promote their engagement through various approaches. Some studies have suggested that men's involvement increases the likelihood of women's use of skilled health services during pregnancy and birth [23, 40, 41] . However, few studies to date have examined the preferences of women regarding their husbands'/male partners' involvement in MNH care and how husbands' reported involvement compare to women's preferences, and the decisionmaking dynamics within the household. Bangladesh tends to be characterized by being a patriarchal society in which pregnancy and childbirth are typically relegated to the women's sphere [18, 23, 36] . However, the results of our study indicate that women in rural Bangladesh would like to enjoy a high level of involvement of their husbands across various areas of MNH care which include assisting in self-care during pregnancy, participating in planning for birth and potential complications, accompanying to health services, and caring for the newborn. Such preferences of women in favour of the involvement of their husbands in pregnancy and childbirth may reflect the changing norms in rural Bangladesh, due at least in part to a rapid rise in women's participation in formal education and transitions in the extended family structures in rural Bangladesh over the past few decades [42] [43] [44] . Exposure to new forms of information may have also contributed to changing women's ideas about the potential roles of their husbands as access to smartphones in rural households has increased dramatically over the past decade [24] .
Somewhat surprisingly, the women in our study overwhelmingly reported that they would like their husbands to be present during the childbirth. While this is a practice that has become common in many high-income contexts [45] , it is often less common in low-and middle-income countries [46] . Previous studies conducted in such settings have revealed an ambivalence among women about the presence of their husbands at the time of birth [47, 48] . While some women have expressed the desire to have the support of their husbands/male partners at the time of birth, others have expressed the contrary, citing reasons such as embarrassment and discomfort, or the sentiment that the man would not be able to provide constructive support [49, 50] . Indeed, historically, women have benefitted overwhelmingly from their female social network at this time of birth. Our results indicate, however, that there is a desire on the part of women to include their husbands at this momentous occasion in rural Bangladesh.
Despite the high levels of preference regarding husband involvement in MNH care across all measured categories, the husbands' reported involvement was significantly less than preferred. Men were most often involved in supporting women in self-care during pregnancy, such as in eating well, taking proper rest, and reducing workload during pregnancy, with nearly all women reporting that their husbands had supported them in caring for themselves during pregnancy. This high level of support during pregnancy is promising, suggesting that specific strategies could be employed to increase men's awareness of positive care practices during pregnancy and a means of improving the care of women. Indeed, some studies in low-resource settings have demonstrated the MNH knowledge and awareness of men to be suboptimal [51] . Around two-thirds of husbands in our study were involved in planning for birth and potential complications which is consistent with some other studies conducted in Bangladesh [36, 52] .
In contrast, rates of husband's involvement in accompanying women to health services were lower. Reaching men through ANC can provide a valuable platform for educating men on care practices for women and newborns and the importance of seeking and utilising skilled health services. Only one-third of the respondents in our study were accompanied during at least one ANC contact by their husband. This low level is similar to what has been observed in Nepal [53] , as well as in Ghana and other countries in Africa [54, 55] . Other studies in Myanmar [56] and Uganda [57] have found a higher level of male participation during ANC contacts. Indeed, this seems to be very context-specific and variable within regions and even countries. Our respondents reported lower levels of being accompanied by their husbands than that of which has been found in other areas of Bangladesh [36] . Men were much less likely to be present during PNC visits. Indeed, while the majority of women expressed that they would have liked for their husband to accompany them during PNC, only 5% were present during at least one PNC visit. However, this may primarily reflect the fewer number of opportunities for men to participate during these contacts and lower rates of women attending any PNC.
Other studies have identified various barriers discouraging men from accompanying women when they seek health services. These include social stigma, shyness and embarrassment, lack of men's availability due to job responsibilities, and structural issues within the health services such as the availability, readiness and accessibility of health facilities, maternal health services which are not male-friendly and hospital policy restrictions [58] [59] [60] . Nearly 1 in 10 women mentioned that the health service provider did not permit the husband to be present during birth as a reason for their reported absence, indicating the potential benefit of a policy intervention to ensure that health services are welcoming and prepared to involve men.
Moreover, despite the high percentage of women expressing a desire for their husbands to be present at the time of birth, significantly fewer were present at this time. Women whose husbands were not present during birth provide various explanations for their reported absence. One-third of women in this situation felt like their husbands perceived their presence to be not necessary, suggesting a disconnect between the preferences of women and men. Around 70% of women mentioned that their husband was not available to be present at the time of birth. This is comparable to what has been found in Guatemala, where lack of the availability of men presented a key barrier to men's participation at the time of birth [61] . This is perhaps not surprising, given that a high percentage of men among our study population who live outside of the home, either in another city in Bangladesh or abroad. Indeed trends toward the migration of men have a long history in Bangladesh, with many men travelling to urban areas, the Middle East and Europe to secure work [24, 62] . However, it is highly likely that men would return home around the time of childbirth, irrespective of their general residency status, which could explain why husbands are still able to be involved in MNH care, particularly in care for the newborn. Women's preferences can also be influenced by the husband's presence at home, which can eventually motivate their husbands' MNH care practice.
In terms of discussions around maternal and newborn health in the household and decision-making, men played a relatively important role among our respondents, though not an exclusive role. In most cases, women reported themselves as the primary decisionmaker or as participating in the decision. The most common scenario was joint decision/making, which is promising as couples' decision-making has been found to be associated with increased care-seeking during pregnancy and birth in other studies [17, 52] . It is important to note that while in our study women reported joint decision-making, this should be interpreted with caution. Indeed, conceptualizations around what it means to be involved in decision-making can vary based on preferences and the specific societal, religious, economic factors. Therefore, it should not necessarily be interpreted that this reporting is reflective of women's autonomy in decision making. However, while not a majority, many women reported that their husband took a decision without consulting them, which was not associated with women's age, education, socio-economic status or parity. Further research should be conducted to better understand this phenomenon.
Limitations
The study was cross-sectional and we are limited with the design to infer causality for the associations that we have presented in this paper. However, we have conducted multiple logistic regression to adjust for the potential effect of confounders and covariates. A prefixed model was used for these adjustments which was developed based on the literature review around men's involvement in MNH. Another potential limitation of our study is recall bias as the childbirth experience may have influenced women's reporting of their preferences and husbands' practice in MNH care. Also, recall error is a limitation of this study, as we accepted up to 12 months of recall. We tried to minimise this by ensuring that the data collectors received extensive training to clarify different elements of the questionnaire to the respondents for their proper understanding and appropriate recall. Also, this recall period is much shorter than the 3 to 5 years recall period that is accepted by other surveys generating national estimates [24, 63, 64] . Another potential limitation could be social desirability bias, which we tried to address by recruiting data collectors from local communities who are familiar with the local culture, language and norms. Moreover, rigorous pre-testing of the questionnaire was done to address this bias.
This study has not considered any interaction effects in the regression model. However, strong effect modifiers could be present in this context. Further analyses should be conducted in order to understand the interaction effect of multiple factors to explain husbands' MNH care practices. Furthermore, husbands' involvement could also influence the decision-making dynamics and women's preferences on MNH care practices. However, no reverse causality has been verified in this study. Additional investigation is needed to assess this circular relation.
Finally, it is important to recognise the limitations of what we can learn regarding gender and other social phenomena through such quantitative approaches. We call for future research to better understand these dynamics through qualitative, and particularly ethnographic, approaches.
Conclusion
The results of our study suggest a picture which diverges from common representations of rural life in South Asia. Rather than being considered a women's issue in which men are not preferred to be involved, we found that women consistently desired their husbands' engagement in care during pregnancy, birth and following birth. We also found women's preferences to be closely associated with husbands' reported involvement in MNH care; that is to say, women's preferences matter. Programmes and initiatives should acknowledge this and create an enabling environment and platform at home and in health facilities for husbands to participate in MNH care. Finally, the majority of women were engaged in MNH decisionmaking, either as a sole or joint decision-maker. Further research should explore in more depth intrahousehold decision-making dynamics and scrutinise the assumption of men as gatekeepers for perinatal care.
